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$F$ $y,y’,$ $\ldots$ , $y^{(n)}$ $x$
(Ritt )
$x=x_{0}$ $y=c_{1},$ $y^{l}=c_{2},$ $\ldots,y^{(n-1)}=c_{n}$















$F$ ( $y’$ , y–xy’) $=0$
$F$ $\mathbb{C}$
$y^{\prime l}F_{1}(y’, y-xy’)+(-xy’’)F_{2}$ ( $y’$ , y–xy’) $=0$
$F_{i}$ $i$ $y”=0$
$y=cx+d$



















$D(a+b)=Da+Db$, $D(ab)=D(a)b+aDb$ $(a, b\in K)$
0
$R/K$ $R$ $K$
$R/K$ $y$ $K\langle y\}$ $y$ $K$
$y$ $K\langle y\}$
$K$ $C_{K}$ $K$ ( )
$C_{K}=\{c\in K|Dc=0\}$
Yo, $Y_{1}$ , $\cdot\cdot$ , $Y_{n}$ $K$
$F= \sum_{I}a_{I}Y^{I}$ , $I=(i_{j})_{0\leq j\leq n},$ $Y^{I}=\prod Y_{j}^{i_{j}}$ $(a_{j}\in K)$
$K[Y_{0}, Y_{1}, \ldots, Y_{n}]$ $K$ $Y=$ Yo $Y_{j}=D^{j}Y$
$K \{Y\}=K[Y_{0}, Y_{1}, \ldots]=\bigcup_{n=0}^{\infty}K[Y_{0}, Y_{1}, \ldots, Y_{n}]$
$K\{Y\}$ $K$ $D$
$K\{Y\}$ $K$ $K$
$F\in K[Y_{0}, Y_{1}, \ldots, Y_{n}]\backslash K[Y_{0}, Y_{1}, \ldots, Y_{n-1}]$ $(n\geq 1)$
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$y$ ( ) $F=0$ $oF$
$y$ ordy $F$
$y$ $F=0$ ( )
1 $F=0$
$F(y, z)=0$ $K$ 1 $K(y, z)$
$D:K(y)arrow K(y, z)$ $Dy=z$ o $K(y, z)$ $K(y)$
$D$ $K(y, z)$
$K(y, z)/K$ $y$ $F=0$ o
$C$ $R/K$ $l\ovalbox{\tt\small REJECT}$ : $Rarrow Z\cup\{\infty\}$
$R/K$ rank 1
1 $)$ $v(ab)=\nu(a)+\nu(b)(a, b\in R)$
2$)$ $\nu(a+b)\geq\min\{\nu(a), \nu(b)\}(a, b\in R)$
3 $)$ $\nu(a)=0(a\in K)$ , $\infty(a=0)$
$\nu(a)=1$ $R$ $\nu$









1 $)$ $g=0$ $R=K\langle y\}$ $y$ $K$ Riccati
2 $)$ $g=1$ $R=C_{R}$ $K\{y\}$ $y$ $K$
$(y’)^{2}=\lambda^{2}(4y^{3}-g_{2}y-g_{3})$ $(\lambda\in K^{\cross}, g_{2},g_{3}\in C_{K}, g_{2}^{3}-27g_{3}^{2}\neq 0)$
o
3 $)$ $g>1$ $R=KC_{R}$
3 $)$ $R$
3 $)$ $R=KC_{R}$ $R/K$
$R=K(u, v)(u, v\in C_{R})$ $R$
$K((t))$ $t$
$u=a+t^{e}(a\in K)$ $t^{-e}$





1 $)$ $R,$ $E$ $K$ free $x_{1},$ $\ldots,$ $x_{n}\in R$ $K$
$E$
2 $)$ $ER=EC_{ER}$ $ER$






$K[y_{ij}|1\leq i,j\leq n]$ $Dyij=y_{i,j+1}(1\leq i,j\leq n)$
$Dy_{i,n+1}=-a_{1}y_{in}-\cdots-a_{n}y_{i1}(1\leq i\leq n)$
$E=K(y_{ij}|1\leq i,j\leq n)$ $E/K$





$y_{1}$ $K$ $N$ $\min\{m_{2}, \ldots, m_{n}\}$
$Dy_{i}/y_{i}$ $K$




$E/K$ $R,$ $E$ $K$ free, $ER=EC_{ER}$
$C_{ER}$ $C_{E}$ $c_{1},$ $\ldots,$ $c_{r}$ $C_{E}(c_{1}, \ldots, c_{r})$
$C_{ER}=C_{E}(c_{1}, \ldots, c_{r}, d)$
$z_{j}$
$E$ $c_{i}$ $Zj$
$L=E(c_{1}, \ldots, c_{r-1})$ $d$
$z_{j}\in L(c_{r}, d)$ L $($ $, d)/L$ $v$ $v(z_{j})<0$
$v$ $v(t)=1$ $t\in R$
$v(Dt)>0$ $\nu(zj)\geq 0$
$y_{j}=t^{k}u(v(u)=0)$ $v(z_{j}) \geq\min\{v(Dt/t), v(Du/u)\}\geq 0$
$\nu(Dt)=0$
$\nu(Du)=v(u)-1(u\in R, v(u)\neq 0)$ $\nu(y_{i})<0$ $y_{i}$
$\nu(y_{i})\geq 0$
$v(z_{j})<0$ $\nu(y_{j})>0$ o $N\leq v(y_{1})$




$N> \min\{m_{2}, \ldots , m_{n}\}$
[1] P.-F. Hsieh and Y. Sibuya: Basic theory of ordinary differential
equations, Springer, New York,1999
[2] K. Nishioka: Linear ordinary differential equations and Fermat
equations, Keio SFC Journa17(2007), 126-129
[3] M.F. Singer: Algebmic relations among solutions of linear differential
equations, bans. Amer. Math. Soc. 295(1986), 753-763
[4] S. Sperber: On solutions of differential equations which satisfy certain
algebmic relations, Pacific J. Math. 124(1986), 249-256
63
